GLUT-4, tumour necrosis factor, essential fatty acids and daf-genes and their role in glucose homeostasis, insulin resistance, non-insulin dependent diabetes mellitus, and longevity.
GLUT-4 receptor, tumor necrosis factor-alpha (TNF-alpha), essential fatty acids (EFAs) and their metabolites and daf-genes seem to play an important and essential role in the maintenance of glucose homeostasis, and in the pathobiology of obesity and non-insulin dependent diabetes mellitus (NIDDM). Daf-genes encode for proteins which are 35% identical to the human insulin receptor, a transforming growth factor-beta (TGF-beta) type signal and can also enhance the expression of superoxide dismutase (SOD). On the other hand, EFAs and their metabolites can increase the cell membrane fluidity and thus, enhance the expression of GLUT-4 and insulin receptors. In addition, EFAs can suppress TNF-alpha production and secretion and thus, are capable of reversing insulin resistance. Melatonin has anti-oxidant actions similar to daf-16, TGF-beta and SOD. Hence, it is likely that there is a close interaction between GLUT-4, TNF-alpha, EFAs, daf-genes, melatonin and leptin that may have relevance to the development of insulin resistance, obesity, NIDDM, complications due to NIDDM, longevity and ageing.